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Medical Center Alkmaar, Alkmaar, The NetherlandsPercutaneous closure devices are now often used for closure of the femoral puncture site after percutaneous vascular
interventions. We describe a case were an accidental puncture in the aortic arch during placement of a central venous
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Percutaneous interventions for peripheral arterial
insufficiency and cardiac ischemia are routine.1
During the last 10 years there has been a steady
development and increase in the use of percutaneous
closure devices to obtain post-procedural haemostasis.
Here, we report on a different indication for the use of
the Angio-seal Vascular Closure Device (St Jude
Medical).Case Report
A 28-year-old female with a history of metastatic
breast cancer, was scheduled to receive an indwelling
venous catheter for chemotherapy, under general
anaesthesia. A guide wire was introduced percuta-
neously into what was presumed to be the left
subclavian vein. After dilatation and placement of
the 12 french catheter, there was a strong suspicion,
due to the force of back bleeding that occurred, that the
catheter had been placed inadvertently in theing author. V.J. Leijdekkers, MD, Department of
ery, Academic Medical Centre, University of Amster-
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angiography through the brachial artery showed that
the catheter did not enter the subclavian artery but
was placed directly in the aortic arch. The patient was
then referred to our hospital, with the catheter in situ.
All options, endovascular and cardiothoracic surgery,
were discussed for treatment of this unfortunate
iatrogenic complication.
On admission to our hospital we immediately
performed a chest X-ray (Fig. 1) and a CT-scan (sliding
gantry multi slice scan, Siemens, Erlangen, Germany),
2.5 mm collimation, 5 mm axial reconstructions using
pre-monitoring for intravenous contrast injection, with
a region of interest in the descending aorta at the level
of the pulmonary trunk. The axial source images
(Fig. 2) and the coronal reconstructions (Fig. 3) showed
that the catheter entered the aortic arch between the
left common carotid artery and the left subclavian
artery. This obviated the possibility of closing the
puncture site with an endovascular covered stent. To
obtain adequate seal, the left common carotid artery
would also have to be covered by the endovascular
stent, thus necessitating a right to left carotid–carotid
bypass. The only other potential option, before
surgical closure of the puncture through a thoracot-
omy, was placement of a closure device. The Angio-
seal device is a percutaneous device, which isEur J Vasc Endovasc Surg 32, 94–96 (2006)
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Fig. 1. Chest X-ray antero-posterior supine. Twelve french
venous catheter projecting from left infraclavicular crossing
the midline and mediastinum (thick white arrows). Endo-
tracheal tube (thin white arrow) and a venous catheter in the
right jugular vein (thin black arrow) in situ.
Fig. 2. (a) Post-enhancement axial CT scan at the level of the
origin of the left common carotid artery (black arrowhead),
left subclavian artery with the vertebral artery (white
arrowhead) and the brachiocephalic trunk (thin white
arrow). The 12 french venous catheter (thick white arrow)
is entering the mediastinum superior causing a mediastinal
haematoma (dashed white arrow). Notice bright intravenous
contrast enhancement of the vena cava superior (thick black
arrow). (b) Post-enhancement axial CTscan at the level of the
aortic arch. The 12 french catheter is entering the aortic arch
from anterior (thick white arrow) causing a mediastinal
haematoma (dashed white arrow). Enhancement of the vena
cava superior (thick black arrow).
Off-label Use of Closure Device 95composed of an anchor, to close off the intraluminal
part of the puncture hole and an extraluminal collagen
plug. This device works like a collar stud. All
components are bio-dissolvable. The Angio-seal work-
ing length is only 12 cm long. The depth at which the
target artery can lie is, therefore, limited. To know if it
was technically possible to use the Angio-seal in our
case, we calculated the distance between the puncture
site in the cutis and the entry site in the aortic arch. The
distance was 9 cm and was, therefore, within the range
that could be treated with the Angio-seal.
A 12 french catheter, has an outer circumference of
4–5 mm (depending on the catheter material) and
leaves a hole in the artery with a diameter of about
1.3–1.6 mm. The anchor of the 8 french Angio-seal
device is 10 by 2 mm and the collagen plug is 5.6 by 6.7
by 6.9 mm. The anchor of the Angio-seal is rigid,
preventing the possibility of pulling the anchor back
through the puncture hole, when fixating the closure
device. However, the plug is not rigid and can be
pushed through the puncture hole. It should, there-
fore, only be pushed against the outer side of the artery
when the anchor is safely closing off the inside of the
puncture site. The patient was transported to the
operating theatre, so that if the placement of the
closure device was unsuccessful, immediate conver-
sion to an open procedure was possible. The 12 french
catheter was removed, leaving the guide wire in situ.
An 8 french Angio-seal closure device was placed over
the guide wire. The closure device was deployed as
prescribed by the manufacturer. After placement there
was adequate haemostasis and the patient remained
haemodynamically stable. She was observed on a
medium care unit during the following night. Nocomplications occurred and the patient was trans-
ported back to the referring hospital the next day.Discussion
Inadequate placement of a central venous catheter in
the subclavian vein is a well known complication, with
reported complication rates ranging from 0.3 to 12%.2
In the majority of cases of misplaced catheters, the
subclavian artery is punctured. However, a few casesEur J Vasc Endovasc Surg Vol 32, July 2006
Fig. 3. Coronal reconstruction (volume rendered) of the axial
images of the CT-scan. The 12 french catheter (thick white
arrow) is visible entering from cranial and anterior just
between the left common carotid artery (black arrowhead)
and the left subclavian artery (white arrowhead). LV, left
ventricle; RA, right atrium.
V. J. Leijdekkers et al.96of placement of the catheter in the aortic arch or in the
thoracic aorta have been described.3–5 Most cases have
been treated by an open surgical procedure through
sternotomy or thoracotomy. There are anecdotal
reports of off-label use of closure devices for closure
of an accidental puncture site in the subclavian
artery.6,7 We found only two reports where a closure
device had been used to treat a puncture site in the
aorta. In the first case, the puncture of the aorta
occurred when placing a chest drainage catheter.8 In
the second case, the aorta was inadvertently punctu-
red during a left internal jugular vein approach for
insertion of a temporary pacing wire.9
Percutaneous closure devices are placed over a
guidewire in the puncture site to close the hole in the
artery. The Angio-seal closure device consists of a
collagen plug and an absorbable polymer anchor that
is affixed to the arterial wall, thus ensuring haemo-
static closure of the puncture site. Alternative closure
devices use a collagen plug without an anchor
(Vasoseal, Datascope, USA), balloon-positioning cath-
eters (Duett, Vascular solutions, USA) or a rotating
barrel to place suture-like stitches in the femoral artery
(Perclos, Abott, USA). To date these devices have
mainly been used in the femoral artery, through whichEur J Vasc Endovasc Surg Vol 32, July 2006most percutaneous vascular procedures are per-
formed. They are often used in patients who are
currently on anticoagulant therapy, during the time of
the percutaneous vascular procedure, and have shown
to be effective with relatively few complications. The
largest available Angio-seal is 8 french. The use of an
Angio-seal in cases like ours is thus limited to
punctures in arteries that lie safely within 12 cm
from the skin, the maximum working length of an
Angio-seal, and have caused a hole in the artery no
larger than 1.8 mm in diameter. This would be caused
by a 12 french outer diameter catheter.
With this case report we have demonstrated that the
Angio-seal can be safely used in other circumstances,
where closure of a puncture site in a relatively difficult
accessible artery is necessary. By using the closure
device we have been able to avoid performing a major
operation, requiring a thoracotomy or an endovascu-
lar covered stent combined with a right to left carotid–
carotid bypass, both operations with substantial
complication rates.References
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